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Introduction
A side effect of the widespread use of means of transport is air pollution. One method for its reduction in urban environments is the widespread of public transport. A bus emitting little more exhaust fumes than a passenger car transports as many people as 70 cars at the same time. Exhaust gases constitute a load of more than 15 thousand chemical compounds. Means of road transport are responsible for the emission of many hazardous substances, including nitrogen oxides and dioxides, carbon dioxide, and particulate matter suspended in the air [1, 2, 6] . All liquid, solid and gaseous substances whose content in the air exceeds the average content in clean air are called pollutants. Their harmfulness for the environment results from many factors, such as state of matter, extent of dispersion, chemical and toxic properties, concentration in the air, climatic and meteorological conditions, time of interaction, etc. [3, 7] .
Vehicle exhaust fumes are more harmful to people than pollution which originates from industry, as they spread at high concentrations at low heights in the immediate vicinity of people. Basic pollutants include:
 Nitrogen oxides NO x ;  Carbon oxide CO ;  PM -10.
In the case of long-term exposure all emitted substances cause the development of cancer cells. High concentrations of exhaust fumes lead to the formation of smog (London, photochemical) and to the greenhouse effect. In tables 1 acceptable levels of substances in the air in terms of health protection in accordance with applicable legislation are presented. Urban buses should be In the paper an analysis of the content of hazardous substances in public transport buses, depending on the type of energy source in terms of the ecological safety of the population, is presented.
Materials and Methods
The subject of the study comprised buses of public transport (table 2) belonging to the same class (midi) and supplied with diverse sources of energy (table 3). The study was conducted under normal operating conditions in two cities with similar populations, using an active-passive experiment. During the study the actual consumption of energy means by the full tank method, and travelled distance as indicated by odometer, were recorded. The studies were performed in May and September. The average annual mileage for all buses was 7,700,000 km. Annually, each bus covers an average route of 46,107 km, which is 126 km daily.
The study included the following buses and their characteristics and characteristics of fuels are presented in Tables 4 and 5: a) MAN NL202 -a bus supplied with diesel fuel; b) Scania OmniLink -a bus supplied with ethyl alcohol (ethanol) C 2 H 5 OH; c) Scania OnmiCity -a bus supplied with compressed gas CNG (Compressed Natural Gas); d) Solbus Solcity -a bus supplied with liquefied gas LNG (Liquefied Natural Gas); e) Solaris Urbino 12 -a bus supplied with fuel oil. 
Results
Vehicles, depending on the applied energy source, are characterised by a varied amount of consumed energy carriers (table 4) . The largest amount of fuel was used by the bus supplied with ethyl alcohol, followed by CNG and LNG, while the lowest consumption was recorded in the case of vehicles supplied with diesel fuel. The high consumption of ethanol is caused by its low calorific value compared to other energy carriers. After the determination of the energy value stored in particular energy carriers consumed during the test at a distance of 100 km, it was found that the amount of energy stored in the used ethanol was not the highest, and equalled 1564.905 kWh. The highest amount of consumed energy was recorded in the case of the bus supplied with CNG (1892.025 kWh). Slightly less energy was used by the vehicle supplied with (1667.7 kWh), while the lowest amount was used by the modern compression-ignition engine (1295.547 kWh).
In tables 5-7 characteristics of the generation of hazardous substances during the test are presented. The most ecological bus was Solbus Solcity, which for 100 kg emits particulate matter at an amount lower by 41% compared to a bus supplied with ethyl alcohol, by 77% compared to a bus supplied with compressed natural gas CNG, and nearly three times less than a bus supplied with diesel fuel. The bus which was supplied with diesel fuel emitted the largest amount of hazardous exhaust fumes. The level of HC+NO x was over 2.29 times higher, while for CO it was 3.24 times higher in comparison to the bus supplied with LNG A bus supplied with diesel fuel produces 0.42 kg of particulate matter, 12.15 kg of HC+NO x and 54 kg of CO yearly. In turn, these values for the supplied bus in the case of Olsztyn for 10 buses are 4.2 kg, 120 kg of HC+NO x , 540 kg of CO.
Conclusions
Management of the safety of big city populations begins as early as at the time of planning the purchase of public transport means. The selection of the appropriate fleet will help to minimise the negative impact of the urban communication system on the environment. Public transport, particularly buses, will continue to be the primary means of population movements. The purchase of buses supplied with conventional fuels, in heavy traffic, contributes to increased emissions of nitrogen oxides, particulate matter, carbon dioxide and noise. The use of vehicles supplied with ethanol is ecologically justified, but the high operating costs of this type of vehicle means that public transport companies give up this solution, an example of which is the decommissioning of buses supplied with ethanol after the completion of the test programme. Therefore, the protection of the environment of humans, and the issues of the diversification of energy sources should constitute the basic reasons for the purchase of buses supplied with gas fuel, particularly LNG.
